Summary
A (2) (3) (4) (5) (6) . The three isolated enzymes contained protein-bound coenzymes, thiamin pyrophosphate , lipoic acid and FAD, respectively. The overall recoveries of the enzymes, however, were not satisfactory, because the complex was exposed to the denaturation reagents, urea and guanidine hydrochloride, during chromatography on a calcium phosphate gel-cellulose column and gel filtration, respectively. Porous silica gel have recently been developed for high performance liquid chromatography (HPLC), especially gel filtration and this has made possible the rapid and efficient separation of oligomeric proteins and enzymes (7-I1) . This paper describes details of a simple, rapid procedure for separation of the three component enzymes of OGDC by HPLC on a preparative TSK-GEL G4000SW column. The separated enzymes were further purified to homogeneity, and obtained in higher overall yields than those obtained previously. Homogeneity of three isolated enzymes The three purified component enzymes were examined by SDS-PAGE, as shown in Fig. 2 . The OGDH, OGDC-Fp and LST each gave only a single band, and their estimated molecular weights were 113,000, 55,000 and 48,000 respectively, corresponding to their subunits. As can be seen in Table 1 , the purified component enzymes were recovered without significant loss of their original activities, and specific activities were comparable to those reported in previous papers (3, 4) . The overall recoveries of the three enzymes were improved.
DISCUSSION
In a previous paper, OGDC was first separated into yellow OGDC-Fp and dissociate OGDH from LST without inactivation of LST activity, and the deoxycholate-treated OGDH was precipitated completely with 23% saturation of ammonium sulfate. On the ammonium sulfate fractionation, reduction of the protein concentration to 1 to 2Mg perml was important to increase the recovery of homogeneous LST. By the present separation procedure, the overall recoveries of the component enzymes were remarkably increased.Moreover, the purified component enzymes were highly active and appeared homogeneous on SDS-PAGE. Furthermore, a complex analogous to native OGDC was produced by Mixing the three purified component enzymes, as reported previously (3) 
